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Category i For tumor size larger than 4cm diameter, the optimized

Three planning strategies were implemented to generate proton plans based on and i i proton plans demonstrated the superior OAR sparing

Monte Carlo calculation with RayStation(V8bSP1) proton planning pencil beam Number | tsphere compared to photon plans; higher target coverage was

scanning system (PronovaSC360), with/without Robustness Optimization (RO). diameter achieved with the 4D robust optimization proton planning

The 3D optimization was done on ITV for average CT, and 4D optimization (4% A) SBRT 50Gy A) Prescription 50Gy(1250cGyx4) for early stage SBRT, Peripheral lung tumor method over 3D robustness optimization.

range uncertainty, 5mm setup uncertainty) was implemented for GTV (or CTV) on H Proton
4.5cm

To investigate the effects of lung tumor size on photon and
proton planning comparison, and to evaluate the robustness
of 3D and 4D optimization for proton pencil beam scanning
plans.
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Table 1: Comparison of Target and Organ at Risks planning results among the three categories of 10 lul 1. Four-dimensional Plan Optimization for the Treatment of
Esophagus cancer patients A) Prescription 50Gy(1250cGyx4) early stage SBRT, with peripheral lung tumor diamete Lung Tumors Using Pencil-beam Scanning Proton
2cm-4.5cm; B) Prescription 60Gy(750cGyx8) HIGRT with central lung tumor 2.5-6¢cm; C) Prescription Radiotherapy, Cureus. 2018 Aug; 10(8): €3192.Published

@® B Cord+3mm 60Gy(200cGyx30) for advanced stage lung tumors.. online 2018 Aug 23. doi: 10.7759/cureus.3192
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Figure1: An example of original IMRT photon plan (Top Right), Proton plan with 3D R 6023 g0ed aes2 CL14 B0 = R 128 Y AC
robustness optimization (Top Left) for HIGRT plans (category B patient, Rx 60Gy- Proton 4D
7.5Gyx8). Both photon and proton plans achieve Rx 60Gy at 95% Volume of PTV and RO 98.41% 99.99%  60.24 61.37 61.53 61.63 98.71%  98.63%  98.56%
99% Volume of ITV on Average CTs as nominal plans. Proton plans spares more lung,
heart, Bronchial tree, Esophagus, Chest Wall and Cord dose. Bottom: DVH Table2. An example of comparison of original IMRT photon plan (Right), Proton plan without robustness
comparison: Bold line-proton plan with 3D RO, Dash line-photon plan. optimization, proton plan with 3D Optimization (3D RO), and proton plan with 4D Optimization (Left) for targe

coverage on average CT (nominal plan). All proton plans implemented with Single field optimization.
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